CHAPTER   IV.

ELEOTKICAL WAVES AND  OSCILLATIONS.

255.] THE properties of electrical systems in which the distribu-
tion of electricity varies periodically and with sufficient rapidity
to call into play the effects of electric inertia, are so interesting
and important that they have attracted a very large amount of
attention ever since the principles which govern them were set
forth by Maxwell in his Electricity and Magnetism. We shall
in this Chapter consider the theory of such vibrating electrical
systems, while the following Chapter will contain an account of
some remarkable experiments by which the properties of such
systems have been exhibited in a very striking way.

256.] We shall begin by writing down the general equations
which we shall require in discussing the transmission of electric
disturbances through a field in which both insulators and con-
ductors are present.

Let F, G; H be the components of the vector potential parallel
to the axes of x, y, z respectively, P, Q, R the components of the
electromotive intensity, and a, b, c those of the magnetic induc-
tion in the same directions, let <jf> be the electrostatic potential,
<r the specific resistance of the conductor, JK, and // the magnetic
permeabilites of the conductor and dielectric respectively, and K
and Kr the specific inductive capacities of the conductor and
dielectric respectively, then we have
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